Evaluating the MoA/human relevance framework for F-344 rat liver epithelioid granulomas with mineral oil hydrocarbons.
Toxicology feeding studies of mineral oil hydrocarbons (MOHs), within the carbon number range C22-C28, results in species-specific epithelioid granulomas in the liver of F-344 rats but not in other rat strains, or species. While MOH has been detected, and some pathological effects have been shown to occur in other organs/tissues of F-344 rats and other rat strains/species, it is generally accepted that the effect of toxicological concern is species-specific inflammatory liver granuloma. As oil retention and other MOH-related nontoxic pathological changes in the liver are observed in humans, some have hypothesized that the potential for oil accumulation over a lifetime, through dietary sources, may predispose humans to similar liver effects as observed in F-344 rats. To address this concern, a mode of action/human relevance framework (MoA/HRF) analysis for MOH-induced epithelioid granuloma in the F-344 rat model was developed. The key events for the development of liver epithelioid granulomas were identified as increased MOH intestinal absorption, preferential tissue retention and ultimately formation of necrotic granulomas encased by infiltrating inflammatory lymphocytes. The hypothesized MoA was evaluated using the modified Bradford Hill considerations for causality and was considered to be established in the F-344 rodent model. However, key strain/species differences in the rate of intestinal absorption, tissue retention of MOH and inflammatory response to MOH in the liver were identified. Overall, the F-344 rat MoA was not considered to be relevant to humans, consistent with data showing no evidence for the formation of epithelioid granulomas with humans even in cases of massive ingestion of MOHs.